Abstract
on the recorded ground motions and the GMPEs, we are thus able to extrapolate the expected Intensity (MMI) we use a conversion equation (Atkinson & Kaka, 2007 of the west-central region of Alberta, snow cover in the area around Pigeon Lake at the time of 197 investigation was thin: either entirely absent or sparse, but nowhere more than 10 cm deep.
198
Similar to Pigeon Lake, ice ridges were observed on January 5 along the southeast end of 
209
Anne is not fully known as the lake was not surveyed in its entirety.
210
Evidence of similarly styled ice ridges in the ice were documented at Wabamun Lake by 211 a member of the local watershed management council, who provided ground-based and 212 unmanned-aerial-vehicle (UAV) photos of numerous segments of the north shore of the lake
213
( Figure 1 ). Offshore ice ridges or ruptured ice were recorded at only a few places at Wabamun 214 Lake, primarily along the western shore at Seba Beach (Figure 4f ). The largest of these were
Ground Deformation and Displacement

218
By far the biggest impact of the icequake event was the deformation and/or displacement significance of these to the creation of ground deformation and displacement is discussed later.
234
Of particular note was the occurrence of ground deformation in the form of multiple 
Damage to Infrastructure
245
The greatest issue property owners faced at Lac. Ste. Anne and Wabamun Lake (e.g., 
Relationship to Ice Thickness and Lake-Bed Morphology
263
The observation of lake-bed sediments frozen to the underside of thrust ice slabs in some for these two lakes were taken approximately two months prior to the seismic events. on January 1. Firstly, there was a sustained period of extreme cold and rapid freezing of both Based on our observations, we conjecture that the stress of expanding ice was 368 accommodated in two forms: 1) an initial catastrophic rupture of the lake ice that triggered the 
352
Anticipated Thermal Expansion of Lake Ice
387
In response to the rapid rise in air temperature during the course of 24 hours on January suggest that the expansion could have been as much as 6-7 m (Table 3 ). In contrast, the length of the limbs in near-vertical folds at Lac Ste. Anne indicated expansion closer to 3-4 m.
392
However, more rigorous modeling (as presented next) could better account for these 393 discrepancies. 
394
506
Taken to its extreme limit, we also consider the maximum possible magnitude M a lake 
759
Additional waveform data can be viewed in Figure S2 . Anne, January 19 2018. Note re-frozen lead (crack) on flat lake ice at the left edge of the photo.
784
(e) Thrusted, folded shoreline and undeformed lake ice adjacent to thrust ridge at Seba Beach,
785
Wabamun Lake, January 7-9 2018. In all photos, note the sparse snow cover. Locations of were transferred directly on-land, causing ground displacement in the form of thrusts and folds, 859 especially in areas of wet or marshy ground.
